Background: Haematological malignancies are a common, heterogeneous and complex group of diseases that are often associated with poor outcomes despite intensive treatment. Research surrounding end-of-life issues, and particularly place of death, is therefore of paramount importance, yet place of death has not been formally reviewed in these patients.
Background
Haematological malignancies are common, being the fourth most frequently diagnosed cancer in both males and females in economically developed regions of the world [1] [2] [3] . Although traditionally regarded as lymphoma, leukaemia and myeloma, haematological malignancies are, in fact, exceptionally heterogeneous, with the World Health Organisation classification system recognising over 60 different clinical and pathological disease subtypes [4] . This complexity is further reflected in the widely varying clinical features, treatment pathways and outcomes associated with these diseases [5] . Despite recent advances in treatment, survival for some disease subtypes may be poor, and in this context it is clear that good end-of-life care is an issue that is of equal significance as achieving cure [6] . Consequently, research surrounding end-of-life issues and particularly place of death is important, yet despite this, there is a distinct lack of formal research in this area.
It is generally believed that the majority of people, including haematology patients, would prefer to be cared for and die at home [7] [8] [9] . In the United Kingdom (UK), the National End of Life Care Programme [10] was launched in 2004, with one of its aims being to ensure individuals have more choice as to where they live and die. Publication of the End of Life Care Strategy [11] brought together initiatives from this programme including Advance Care Planning, Preferred Priorities for Care, the Gold Standards Framework and Liverpool Care Pathway for the Dying Patient, to ensure choice was available to patients and so enable them die in their preferred place.
A number of individual studies have examined place of death in patients with haematological malignancies [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] 48] . Although these report patients dying in hospital more frequently than those with solid tumours, this has never been formally reviewed. This review systematically examines all studies of place of death in haematology patients and includes a meta-analysis of risk estimates. It also explores factors reported in the wider literature that are considered to lead to hospital deaths in these patients. Finally, further research is suggested, which would improve understanding of end-of-life care and place of death and could also be used to drive change in this complex area.
Methods
PubMed was searched in January 2009 (with a final search in March 2010) for all studies, in any language, published between 1966 and 2009 and containing the terms 'haematology', 'lymphoma', 'leukaemia', 'myeloma' or 'cancer', combined with 'place of death', 'place of care' or 'end-of-life' in the title, abstract or keywords. PubMed titles were also searched for specific phrases including: 'place of death', 'death in hospital', 'nursing home death', 'hospice death', 'death at home', 'place end of life', 'dying in hospital', 'dying home' and 'dying hospice'.
All identified abstracts were reviewed by two researchers and a scoring system used to select papers meeting specific pre-determined criteria. One point was scored for each of the following: examining place of death; including patients with haematological malignancies; including adults; obtaining information on place of death from routinely compiled morbidity and mortality data; and providing results specific to the haematology patients. References of identified studies were also searched and additional papers included as appropriate. Studies of children ≤18 years were excluded due to the different issues associated with place of death in this age group in terms of disease types, clinical care, associated infrastructure (for example hospice provision) and family support.
The search identified 2,007 published reports ( Figure  1 ). During the screening process, studies scoring 3 or less were excluded from the abstract alone (n = 1,927). Studies scoring 4 or 5, or with unclear scores (for example if the cancer sites included were not specified in the abstract) were retrieved for scrutiny (n = 80). Twenty-four publications meeting all the criteria were selected for final screening and a further 3 were then excluded. This was either because the data appeared elsewhere [32] , or the study was in an area where important cultural differences influenced place of death to an extent not found in other settings [33] , or data discrepancies were identified meaning that the original published material could not be used [34] . The remaining 21 studies are included in this review; and 17 presented data that could be included in a meta-analysis, one of which gave data for 5 individual countries. This equates to a total of over 30,150 haematology patients -the number of patients was not given in four studies, one of which was included in the meta-analysis [22] .
Descriptive data, in terms of the percentage of hospital deaths were extracted for all cancers and for haematological malignancies where given. Risk-estimates for hospital death, with 95% confidence intervals, were also extracted or calculated if data were amenable. Descriptive data were summarised and a meta-analysis of risk-estimates created using Stata 10.0 Statistical Software, and presented in a meta-plot ( Figure 2 ).
Results
In comparing haematological malignancies to other cancer deaths, it is evident that haematology patients are more likely to die in hospital ( Table 1) . As shown in Figure 2 haematology patients are, in fact, more than twice as likely to die in hospital compared to those with other cancers (Odds Ratio 2.25 [95% Confidence intervals, 2.07-2.44] p < 0.0001). Studies examining death in other areas, such as hospices, also found that those with haematological disease were less likely to die in these places compared to those with other cancers (Table 1) [20, 26, 30] .
Variation was seen in the type of haematological malignancy included in individual studies, with some including several diagnostic categories and others focusing on one particular classification. However, results were again found to be largely consistent across sub-groups. One UK study with a detailed sub-group analysis reported more hospital deaths among all types of haematological malignancy (62%) compared to other malignancies (41%) but with some variation between subgroups [30] . For example, greater proportions of hospital deaths were seen in patients with acute myeloid leukaemia (67%) and chronic lymphocyte leukaemia (67%). Interestingly, the proportion of patients with acute lymphoblastic leukaemia dying at home (31%) was similar to that seen for other cancers (30%), as was the proportion with Hodgkin lymphoma (27%).
Discussion
It is a challenging yet opportune time for practitioners delivering end-of-life care, especially in the UK where there is a drive to enable patients to be cared for and die in the place of their choice. Our review clearly illustrates that the majority of patients with a haematological malignancy die in hospital. They are in fact more than twice as likely to die in hospital as those with other cancers. Studies mostly originated from within Europe, the USA and Australia and findings were generally consistent across these areas. Given that home is usually considered to be the preferred place of death [7, 8] , this has implications for both patients, who may not be dying in their preferred place, and also health commissioners, who may be funding costly end-of-life care in inappropriate, acute hospital settings.
In order to ensure haematology patients receive appropriate end-of-life care, and are enabled to die in their preferred place, it is crucial that an evidence base is established so that existing practices can be defined and evaluated. In terms of understanding why hospital deaths are so common, current explanations are often derived from anecdote, case studies or qualitative research studies. Factors cited as leading to hospital death often include the complex transition from an active or curative approach to a palliative approach to care -a transition which is not always clear in haematology [6, [35] [36] [37] [38] . This lack of clarity can arise because some haematological diseases, such as myeloma and follicular lymphoma are considered incurable from diagnosis; thus all treatments, although having the potential to substantially prolong life, are essentially given with palliative intent from the outset. The situation is further complicated by the increasing number of salvage therapies available to patients, resulting in continued treatment even in the very late stages of disease, a situation which may give rise to sentiments of denial or the continued hope of a response, both in patients and practitioners [13, 36, 39] . In the UK, initiatives such as Advanced Care Planning, Preferred Priorities for Care and the Gold Standards Framework [11] aim to provide patients with the opportunity to discuss the place of their death and plan where they would prefer this to happen. However, the patient pathway associated with haematological malignancy is recognised as being complex and uncertain, with death sometimes occurring suddenly, unexpectedly, or very rapidly after diagnosis [26, [39] [40] [41] . Also, certain treatments, such as allogeneic bone marrow transplantations, can be associated with a rapid change in the focus of care from curative to palliative [42] . In contexts such as these the opportunity to discuss place of death may not arise, or may even be inappropriate. Such situations may lead to difficulties estimating prognosis and concerns about the inappropriate early withdrawal of treatment [38] . Failure to recognise and respond to this transition may, however, lead to a crisis management situation and an inappropriate emergency hospital admission [41] .
Further factors influencing place of death are the disease symptoms and the side effects of chemotherapy, which our previous work on patient pathways has shown can be intensive and prolonged [5] . The possibility of complicating factors, including anaemia, bleeding and infection, can result in the need for ongoing transfusion of blood products, antibiotic and antifungal medication, which may require long term hospitalisation, with death in acute or intensive care settings often being reported [13, 32, 35, 36, 43] .
In some situations, an excess of hospital deaths among haematological malignancy patients has been suggested to reflect the fact that haematologists have limited links with palliative care services. This lack of integration has been recognised as a particular problem in Australia, [6, 38, 39, 44, 45] and has led to the UK [46] making recommendations to promote links between these specialities. However, because of the nature of their condition, haematology patients are known to have a sustained and intense relationship with their haematology team [22, 32, 41] . Indeed, unlike patients with other types of cancer, those in haematology are often managed throughout the entire course of their illness, including the terminal phase, within haematology [30] . Whilst this close association may explain the apparent lack of palliative care involvement it could also result in patients having difficulty accessing community palliative care services or hospice facilities -a situation which may lead to an inappropriate acute hospital admission for terminal care and ultimately death [41] .
Our review indicated a dearth of empirical research exploring these issues, in particular the factors and circumstances either leading to emergency hospital admission at the end-of-life, or preventing hospital discharge and the delivery of end-of-life care at home. This may for example include a better understanding of the degree to which dependence on blood product transfusions exists and potential alternatives to receiving these products in hospital [41] . Clearly, further work exploring the complexity and duration of the patient pathway, variations in the type and intensity of treatment and the transition from active, life prolonging to palliative care would lead to better understanding of end-of-life issues among haematology patients.
End-of-life care is a complex, multi-disciplinary and indeed multi-dimensional concept, with many interrelated themes that cannot be considered in isolation [47] . . Thus a greater understanding is also needed about the broader organisation, management and delivery of end-of-life care for haematology patients. More information is also needed about potential limiting factors, such as a lack of community facilities and resources including hospice places, community staff, equipment or training. Importantly, variations in place of death by haematological subtype [30] emphasise the need to further explore these differences by specific disease classifications.
Although existing research indicates that preferred place of death is often home, it is important to recognise that currently there is no empirical evidence to support this in haematology and again this is an area where more research is needed. If, as the literature suggests, patients develop a strong relationship with their clinical haematology team over the duration of their illness, and hospital is regarded as a place where they feel secure and are most likely to receive prompt medical attention, then hospital may indeed be the preferred place of place of care and death for some. Further research with patients and carers is needed to develop detailed, clearer insight into these issues.
Conclusion
Home is generally considered the preferred place of death but haematology patients usually die in hospital. This has implications for patients who may not be dying where they wish, and also health commissioners who may be funding costly end-of-life care in inappropriate acute hospital settings. More research is needed about preferred place of care for haematology patients, reasons for hospital deaths, and how these can be avoided if home death is preferred.
